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With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
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pages 
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pages 

pages 

pages 
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filed with the demzind 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 
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the drawings: 
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filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 



pages 
pages 
pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
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The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. 

□ 



the drawings, sheets/fig _ 



[ I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Inventive step (IS) 

Industrial applicability (lA) 
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Claims 

Claims 
Claims 

Claims 
Claims 
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2. Citations and explanations 

Document 1: Genomics, January 1998, Vol. 47, No. 1, pages 12-15 

The subject matter of claim 7 does not appear to be novel in view of document 1 cited in the ISR. 
Document 1 describes a DNA having a chain length of at least 15 nucleotides hybridized with the SEQ 
ID NO: 1 described in claim 1 of the present application. 

The subject matters of claims 1-6 and 8-18 appear to involve an inventive step in view of document 1 
cited in the ISR. Document 1 does not describe a matter concerning the novel proliferating and 
differentiating factor specified by the base sequence of SEQ ID NO:l and the amino acid sequence of 
SEQ ID NO:2, and a person skilled in the art couid not have easily conceived of the matter from 
document 1 either. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 

supported by the description, are made: 

The "gene" and "receptor" described in claims 12 and 13 can be obtained by screening using the new 
protein described in claim 2. However, the specification does not describe any particular method for 
obtaining said "gene" and "receptor" by screening. So, the specification does not sufficiently support the 
"gene" or "receptor". 

This applies also to the "compound" described in claim 15. 
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(54) Title: PROLIFERATION DIFFERENTIATION FACTOR 

(54) m^o^m mmi^its^ 

(57) Abstract: A protein encoded by PSEC137 cloned ftx)m a full-length human cDNA library. This protein is a novel protein 
having a thorombopoietin (TPO)/erythropoietin (EPO)-like amino acid sequence. This protein is expected as a novel hematopoietic 
factor inducing the differentiation of hemic precursor cells, etc. 
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^JffilHIff >£^xb(6urney et al. (1995) Blood 85, 981-988; Hartley et al. 
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(d) ' 1 {ciBtg^nfeJ^Sie^'jA^^'SiS^u^^u^^ h'^:^ h 

K*=i— Y-r^^>-^)>^^\^^^ Ko 

(f) ie^'J#^ : 2(cHamccH3«^nfer^ y^iB^'J^3^5v^T^ i^b<ii 

IB^JS-^: 2{3ga«g^ti;feT^yM^J**e^i)SeKi:^lietj{z(5i^>5: 
MSMcogP^^r^ K^::3- Kt" U 7 ^ U;*"^ Ko 
(2) (1) {Ciatt®^'J:5?^U:t^K{3«fcoTi3-K$n?)SeM*fe(i^ 
CDgP^^r^ Ko 

( 3 ) iS^iJ#-^ : 2 {3 5 N^WJJCD 27*^e>213T^y m.m^iS'hm.lR 

^fi^T^ ^mtin-^^ts. ( 2 ) \,zim.(Dm^^'y'^ Ko 

(4) (1) Cz§3«g®5}^*';7^l'::r^K*^*fA^tlfc^^^— o 

(5) (1) CidijCD4<U7:^L/:t5" Ks tfctt (4) {ZIBife©^^ ^-^(S 
J#t-€>?f^Mfe^i*:o 

(6) (5) (ciBttcDff^w^j^^^tg^t. %Mm.m^m^t^T.u^^t^^ 

(2) {zgB«gCDMeM*;fe(i^®^^-^7-^K®^3i;&ifeo 
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(7) (1) iz$m(D^^v^^u:t^h'(Di^-ftiiy^. ^rzi^'t(Dmmmiz/\-f 

(8) (7) iz|3«6©:^^'';^^U:t^ K*^?, ( 1 ) {;gB«5C7)4^ U ^ ^ U 

(9) (7) (ciBi!i04tU^^l/^5^ Kjip^^c-S. ( 1 ) t^lBmcD^' U ^ b 

(10) (1) {3H3«!2®^°Up?^U7r^ K4jL<tt^©-gp{Zpit-r5:p>^-fe 
>X DNAo 

(11) (2) l3g3«giDMaMO^^#:S=J-F-rS3tfE^^#gS^-2.^^T- 

(a) jtlE^®^^:/^ ';-^^]g-rs«ic (2) {33B«f?)gaM*^M 

(b) (2) f3|Btt®seM^^-^-r§::i:d^T't2)^p — >^JlliR-r§x 

(12) (11) (ci3m©^siCctoT#^^n^-g> (2) i,zmmo:>m&m(D 

(13) (12) {cf3«4®jt^E?{3j;-pT=i-h'$n5 (2) {zlBacDSSH 

(14) (2) i:itm<Dm^mt^(D^mi^t(D^^iz=Fi^-r^it^!^^^^ 

(a) (2) (CH3«©SaK(7)^^#:^^3Kt--5mii (2) {zgBigcDge 
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(b) (2) iztmcDmBncDm^mjz^f-m'r^'ft^m^mmr^T.m. 
(15) (14) iztm(D:^mi:ijiK)mm^tio^. (2) izmmcDm&mt 

(1 6) (2) {CH3«4©geH(D^m*^e^^^ti^J:-5{3f*ft^n^#t hW 

(17) y '^^^T-i^ hl&tlSfett h^>^i^^-'y^i&^^T•^•5^ ( 1 6 ) fz 

(18) ^'!7XT-*>€>. ( 1 7) {CHE«®INt h#^i«Ii^o 

2^^B^(^i3(t5T^ y^ia^U-^J^MB^'jOffllRH^ti. Karlin and Altschul iz 
J:5T;i/=fUXA BLAST (Proc. Natl. Acad. Sei. USA 90:5873-5877, 1993){z 
X-oX'^'^T^:^tifT^^o .L©T;i/rf i;XA(z*-c5lNTs NBLAST ^ XBLAST 
trntn^yu^'^ A t^m^^ fix (Altschul et al. J. Mol. Biol. 215:40 

3-410, i99o)o BLAST iz^-^i^^x NBLAST izj^-DXMmm^mmr^m^izi^. 

j<i^^-^—l±tzt^it score = 100. wordlength = 12 ft^o ^tz. BLAST 
tz*-^ I ^ T XBLAST (z J; o T T ^ ^ ^gS^U ^M^-t -5 J^^ld li. / 1 ^ ^ - ^ 

score = 50. wordlength = 3 t-T^o BLAST t Gapped BLAST ^D^^ 

®^SlJf:^&®m<*^fit)^^^{ii&^t?^ 2> (http://www.ncbi.nlm.nih.gov. )o 

^:^0m. ifM^^vie5^fiMPSEci37(zM-r€)o :$^%m<Dm&miz^^n^? 

SEC137 (IB^iJS^ : 2) ti. t hJJ^^mM>iP^si«^^tlfe cDNA U--> 

^'r^cittzx^)m^titzMBi^t^:n-\^r^^mm&nx^^o 

EPo ^ Tpo a:)mmmmzmi^x\^rzmm^n'DmM^j:mm^^tm^X'$)^o 'i^t-ox. 
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)£=7 - Kf ?> DNA ^wx\^rz-<^ ^-^m-^tumHimmizmAL. mmmi^m 

X^fzTy ^ ^ —ti^A^mm VXMMThZtt^X^ ^{Current Protocols 
in Molecular Biology edit. Ausubel et al. (1987) Publish. John Wiley an 
d Sons Section 16.1-16.19)o 'Ty^-y'^—mmizm^.^^^m^. ^t^U^D- 
■f-)liKi^X$)-DX^^^ ^n—i-Jvm^X$)-:>X^J:.\.^o ^fz. > f h D h ^ 
>7.\y—iy3> (m^t£^ ron the fidelity of mRNA translation in the nuc 
lease-treated rabbit reticulocyte lysate system. Dasso,M.C. , Jackson, R.J. 
(1989) NAR 17:3129-3144j #bs) tj:t:iZ^i0^mM(Dm^m^mm-r^Z.ti) 

^y^mt^x^s mu. mx^^v^x^tzi^mcDT^^miz^^mmz^tomm^ 
titzT^^mm.mti'^ti:^. ia^j#-^: 2izt^m(OT^ymm^]t^^^ti:%m^m 
tmmmz\aimrj:m&mt^^^ti^o ''iE^j#^: 2{zg3a®T^yM^'j*^^ 

^^^mn^^m Lxi^^:ih ^m^-t^o pseci37 m&mt^n-^^<^^m^it 

mr^m&mi±. mmmzmm'^$>?>tmoz.tt^x^^o 

:^%m^z:^^l^x ?^Eci37 hmEmizmmti:m&mi±s mm^i 2iz^stT$. 
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BLAST ifkm'TJV n" U X A iflz J: o T ^^"T ^CLtf^X'^^o 

Rg{±^l^o ^^^{i. ^7^5. y^CD io%ui^-e^D> $f*U<(± 

PSEC137 ^«geti{:i[5i^:^c^aH{i. ^ii#t?^n«\ ^Jx«> mBn^(Dy 
^ ^mmiz^m^mxt^:^^ m^i^. ^i^n^mmmmmmmcurrent pro 

tocols in Molecular Biology edit. Ausubel et al., 1987: Publish. John Wi 
ly and Sons Section 8A-8.5)^mmi.xmmT^^tif-^^ ^tz. Z.(DJ:. 

mmm&m(Dmmmm^m±. m^WKDnmu ['H]-thymidine®^Dji^^^ 
z2u-—mmi^Mr^^m^m^^^tizx^wm^tix\^^o c:(Dj:^tj:mm 

75^^(i^^T-fe -5 ("Colony Assays of Hematopoietic Cells Using Methylcellu 
lose Media," An Introductory Technical Manual, Terry Fox Laboratory Medi 
a Preparation Service, Vancouver (1992) )o C(Dt^^ 'iJ^Mt^/i&D'Cx IL- 
3. I L- 6-^^Wia^(stem cell factor; SCF)ll©3tifii«tcftffl-r S-^" 
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^ll#-e$)tl{is ^*-r -If— 3 >J^^j|5{Current Protocols in Mole 

cular Biology edit. Ausubel et al., 1987: Publish. John Wiley and Sons S 
action 6.3-6.4)>£fflV^TPSEC137^I3-h♦•r5DNAiB^J (iS^J*-^ : 1) ^tz 

PSEC137 ^n— h'-rs DNA ii^'N-T ^ U ^-T XTS DNA (zn— H^nSSSH-e^ 

3>fD;^ h >J >^;^3:>S/-{i, rixSSC. 0.1% SDS. 37''Cj m&X^O. ct 

»3muv>^^^i:UT{i ro.SxSSC. 0.1% SDS. AZ'Cj UBX;^*). ^ 
^i^tl^Xlt ro.2xSSC. 0.1% SDS. 65°Cj mmx^^. /^^■7•U^V-tf — ^>3 
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> - ^ -r S C ^ A^' qJtfeT' ^ S o 

PSEC137 iiT^ yitie^'J^w^5l^TiSl^ffi(5It4^^■r^o iSv>ffii5it4h{i> 

^(D^s jt<E^t^i|gJ5ij(PCR)( Current protocols in Molecular Biology edi 
t. Ausubel et al., 1987: Publish. John Wiley and Sons Section 6.1-6.4)<g: 
fflV%T PSEC137 ^n- K-rS DNAiH^J (iB^JS^ : 1) (D—^^'htlzy^-f^ 

— PSEC137 \^-r^dMMm^tM^o:>-^tmm^<Dm\^^dM 
wfM-^#iibt:. cin^*)i:{3PSECi37MeKi:^t6e^«-|si^^seM<^:f#s:i 

< ii 9 T ^ y ^i-:a±©t ^ y ^lE^J** -So TPO ^<D^^®Ji3ii^<bH^t43 

ccD^^*^'rS^4{cfig:t(:Si!l>£^febTV^§cli:^)B^e)^^3^nTv^^o b 
fc3?p*oT. ^:^BJl3J:SgP^'^rf-K{3*5V^T^s N5feWJ®27<4*^e>213jii 
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{i\ ^©ff^Si-l^t^^JPSti'^ < s cDNAOfte. yVADNA. ^b^^^DNA. RNA 
;r^F(i. ±H3CD<fc^(c. PSEC137 ^=1— K-r€.^aie^y (iE^'J#^: 1 ) b 

< ii^®-gp^:rD— bfc>'^1' yv -if— 3 >s-^cine)m«i2^'j** 

So 

^ffl^^^ — ^UTti pBluescript ^— (Stratagene ^*s$f ^ UV^o 

/7>$^_^';^ffi-e^ao ^31^^^— ^ uTtt. sS^^p^s -xm^n. ^^mmun. 

Mi^^rt^^g-e^tliipGEM^^iS^— {yuMi^\M) . A^ffiT-^ntt' pET ^ 
(Novagentt^) s tg«iBBSt?^n{i pME18S-FL3 (GenBank Acc 

ession No. AB009864) ^ ^#j^i*:-eS)nKpME18S (Mol Cell Biol. 
8:466-472, 1988) ^ ^'d*'$f ^ bl^o xcD:$:^B^fD^° U 7 1^::^^ 
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(Current protocols in Molecular Biology edit. Ausubel et al., 1987: Pub 
lish. John Wiley and Sons. Section 11.4~11.11) o 

cos mm. cHo iBBS^ ii'^^ij^N-r s c tt^x ^ w.^m^ : 2 {c^n u^t ^ y 
mEmtf^^^ci:^:$imM(Dm&m±. tpo i:i5i^iiciN<-o*-©«iti®i^-^d^'^«ij^ 
nsaMs^lx.Tl^?»o limmmmm'Rsmnimzmm-r^ h u^r^^ k Asn-x-[s 

er, Thr] (Z. :1X X l^HMcDT < ^m. [Ser, Thr]{i: Ser 5{p Thr ©l^-fn*^^:^ 
#■^93. 174. 300. 34K 392 {3^fe?)o bfeA^oT. iE^J#-^ : 2{CH3«©7' 

^?L^^(Current protocols in Molecular Biology edit. Ausubel et al., 198 
7: Publish. John Wiley and Sons. Section 9.1-9.9). U^'7i^^^>?£ (G 
IBCO-BRL IdtK) . -v-'T ^^o-r >i^:i^^S>3>^^^®7^^T"ff^c:i:*SpJt6T 
35 § o 

^'TXb. 'Pt^< i:*) 15 5?^U:^5^K®m«^W-r?>4<U7^^l/;r^K{zM-r 
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^m^lzlt. mn. 15bp~100bp. *f^U<{il5bp~35bp©|iftS;&-rSo ^tz. 

( PGR) tc J: D ^ ^ y A DNA-PCR ^ RT-PCR J: D *^B^©S 6 H ^ =i — h' "T S DNA 
-^^(D^mSJIil^^^JitSb. RFLP^S^f. SSCPs i>-i>:n>i^>^^^<D^?S{C 

^-b>;^DNA{is T>5^-lz>;:^'xii^<£5l^je:it- i:* 15bp ti±. 
$?tb<{i lOObp. ^^(3$f^U<{i 500bpJi^±©iBS^WU> il^. 3000bpi.:Jl 
F^s $?^L<{i 2000bp J-:^F«g©ii:a^*-r-So J; ^ J&T>^-tr DNA 
*^0^OMeH®Mii: (^tfePm-^^3®Mm) 55:i:*{c^Hbfe5^B (^Nf^3^ « 

m^^: lCH3«iC0DNA) Oie^Jti#S*{c4^;^4-^D5^;^-ji- h^(Stein, 1988 
Physicochemical properties of phosphorothioate oligodeoxynucleotides. N 
ucleic Acids Res 16, 3209-21, 1988)>&iric J; OliM-r§Cii*Spjtg-e^So 
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# •> ^ ^ — if® -f ^ 1^ ^ — ^ U ^ V- A ^ >> ^ ^ 
^— >5:h*^fiJfflbT> ex vivo ^-^ in vivo iric J: 0E#-\^S-%-^fT-5 o 

(Current protocols in Molecular Biology edit. Ausubel et al., 1987: 
Publish. John Wiley and Sons. Section 11.12~11.13) ^ — ^y^D — 

i-)vtfii$^(Dm^(,zi^. mmzmi^::Kmm'^^mLmmLtz&^m^m\^^r-^^ ^ 

^^Z-iit^t^^ ^ (Current protocols in Molecular Biology edit. Ausubel e 
t al., 1987: Publish. John Wiley and Sons. Section 11.4~11.11) o 

^mM(Dm^m(>zf^'^-r^m,mt. ^^mmcDm^mcommizun^. m^it. * 
mM(Dm&n<D^Mmn'^m^mn(Dm.M • Bmizmmt^^tii^^^ti^ho 

>ya^yy^^ ^^w^ iimmMmiz^^^mMcom&mcDmtii^m. 

^tc. :$:^mcDm&miz^^^t^trii^^. ^mMom&mizmmi^tzmmiD^ 

{ztt. \^v^i^^rzi^\ih<hiAi^t^^mm^(D'pfj:\^5^xu^\^\^o }iv^mt. 

^^^^\Lh(D^(DtXn\%Xrz'^t'7. imx.\t. rpunctional transplant of 
megabeise human iimnunoglobulin loci recapitulates human antibody respons 
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e in mice, Mendez, M.J. et al. Nat. Genet. 15: 146-156, 1997j Izf^ 

m.i^com'^^m^^mi. ^tzMBi^m^m^ iz^-d xmrnr ^ztt^-r^^ s (Metho 

ds in Enzymology 203, 99-121, 1991 )o 

(b) *^Bj©Mes^^^-r-sci^:?)^T'^s^D->^jiif?-raxfi^^tfo 

(Dmmm'p'i(Dmmmmz&i^r^ cdna ^^r^^ ';-^fflv^-i»ci:/^p'T'S§o 
cDNA^^ ^)—^mi^^citi^x^^o zti^cDmmfj'^ cdM^mm 

MiZ cDNA ^ U - ^ T S^S{i4^^T-$) So 
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ytzfflv^5Cli:AST•#§c ^^t>T^2|s:^B^{i. ^cDJim^^ti. ^mMcDM^m 

x^<ztizji^x^mizmm-r^^tt^-c^^o ^^H^®Mas^i^ mcDj^ 
otam^^^m&m'p. ^mcDmm. ^^^mtti^ ^fji}f(o^n(Di3mz^-Dxm 

r^^^^r^Y^mz-ti^x^^o zcD ^oti:^6^-<^y^ tpo/epo^ 
^omhts^izr^tziixDm^mhx^xMm-^^^o 

Sfli:^)b<{i:^rJI^*:^ ^^ftifl^jtlli. ^«a7K■^^S:^^7K^ ?Ub^J^ !i^^J 
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fifj ^ ^ *^B^® PSEC137 ^ a W =1 - K r ^ DNA i^^^mMj^ ^ntzh^ 
Tl^x ^feti^^^y-?^— >-^^^©e^f^^tf ^c2id^T't-2>o ^^v 
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C©ct^^#t h«M®J^i±> ni.-^m.(Dm%. fe¥(3lBMTi>^.#®^*- 
Xh.(Dmm. <J-->^^(cffll^^^0^7';^i^^tIO^^^{3WfflT• 
m 2 2|s:^0^{Z) PSEC137 W®T ^ 7 ^iS^U megakaryocyte stimulat 
ing factor (Genbank Accession, U70136) i:cDi:l:it^^^^-r0-C*S)i)o W#CD 

EI3{i. *:^B^® PSEC137SeHCDT^ y^^B^!J{Ci5V^Tx Z^^W$AzM.^ 
^titz^ PFAM thrombospondin type 1 domain 5 o 

I114{i. PSEC137 3«^E^©Mi^^?P®^*fffSm^^N-r¥*T'feSo (a) \±J 
— if>^D>y h©l^^=£. (b) {iRT-PCR©M«^^NbTl^So 

HI 5 «^ ^ ^ MS^tz J; 5 vm^lZl m^WonW^^^m't'^n'^ 

^•So y^ia^!jJ;*3^^.$nS PSEC137ife^geg®Ji^:9-^*(i78.6KDa 

C^M^iJlD PSEC137<D^I| 
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t h^Bmmtf'^. (J. Sambrook, E. F. Fritsch feamp; T. Maniatis, 
Molecular Cloning Second edition, Cold Spring harbor Laboratory Press, 1 
989) W,m(D:^mizX^ rDMA^mihLrzo ^e){C. ;t';ifdT-b;i/D-;^T-poly 

poly(A)mNA J;l5:tU=fip^>^r^ [M. Maruyama and S. Sugano, Gene, 13 
8: 171-174 (1994)]{3J:D cdM ^ ^ y'y V -^{"^mLtzo Oligo-cap linker(a« 
caucgagu cggccuuguu ggccuacuggXiE^!i#-^ : 3 )4oJ:tJ^':t U dT 'T'^-r "V— (g 
cggctgaag acggcctatg tggccttttt tttttttttt tt/&M^ : 4 )^ffll^T:Scfi^t 

m^-'Bm, m&m mm mm, 4i: 197-201 (1996K y. suzuki et ai., g 

ene, 200: 149-156 (1997)]cD|ail6{3 b;t*ioT BAP (Bacterial Alkaline Phos 
phatase) inm. TAP (Tobacco Acid Phosphatase) mk^-( tf—i^ 3 >^ 

m—m cDNA (D^mt RNA ©l^^^tro ^t>T-> 5' (agcatcgagt cggccttgtt 
g/i2^!]#-^ : 5 ) h 3' (gcggctgaag acggcctatg t/Emm^ : 6 )® PCR y^^-f 
V— :SffiV^PCR (polymerase chain reaction) J; 2:^mcdMizM^L. Sfi 
IWmLtzo Dralll-etUKfL;^^^^^— pME18SFL3(3cDNA®;^(pH4^ 

>©r-7X^ h* DNA^C-:3l^T^ #AcDNAit^Xd^'l kb JilT©^ D->>£:|^l^;t: 
1^. cDNA © 5' SSS t 3' ^® J^aiB^fJ ^ DNA > >> > (Dye Terminator 
Cycle Sequencing FS Ready Reaction Kit, dRhodamine Terminator Cycle Seq 
uencing FS Ready Reaction Kit BigDye Terminator Cycle Sequencing F 

S Ready Reaction Kit, PE Biosystems i4M) ^fflv^, "Y—a-TMZ'^-o-Ciy— 
^yi^y^Km^. mMy-^y^^— (ABI prism 377, PE Biosystems 4±M) T 
DNA^^ia^iJ^M^JfUfco 

■t')zi^^' -/ r^-^f^^ bfe -7 >( -T'y U -O cDNA © 5' 
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->^+IN^fi^D->^) ] hgEftlmRNA hl:b^-r S3 h(C J: 19 ^to fee 

m:i. ATGpr i: ESTiMateFL >£ffll^T^ cDNA® 5' -5fc^(^^fi^^Mbfeo 
ATGpr {±. ATG:^ ¥ycDmm(Dm^](DmWLt^^mmmtt^^ Yy-^^^ts^Koiy^ 

^^MT^tzHblz^^) ^y^xm^PfrCOA. A. Salamov, T. Nishikawa, M. B. Sw 

indells f?M^L;t:7*Pir^At?^5[A. A. Salamov, T. Nishikawa, M. B. 
Swindells, Bioinformatics, 14: 384-390 (1998); http://ww.hri.co.jp/atg 

pr/]o mmi±. ATG i^Momtth^^ K>T-2feS^^fjiT'gbfe (0.05-0.94) o 

^(D^m. PSEC137 © ATGprl 0.94 tffeo^tio 

ESTiMateFL tt. ^ttT-'-^ ® EST © 5' -*5SiB^!j^ 3' -^mm t (D 

it^{3 J: cDNA © oJifetS ©iSl^ ^ d - > ^^IR-T S ^ U XW^Fif 

^2>cDNA^D->©5'-^iS^3'-*5^ie^iJJ:*5 4)s ft<{W;fe 

EST c7)i(*sf,{j-tKS^jaiJMlSt(i^* MM. EST 

0%® ;r U zf ^ .y r^S {I J: S cDNA ^o->^^±aT-a^l> RTtgt4©iS I ^ ^ P 
— >^mmT^<Dlzm±lt^m-^&^o ^tz. ESIlMateFLti. ^^y"-^^— 
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EST ^m-^M^^$> 5th mRNA (D cDNA ® 3' -^Ki^iB^fJCD^Sf^^i? 

^X*^'^^UfegeH^O^^t4WJJ:7°D/7'^A rpsoRTj [K. Nakai & M. Kanehi 
sa. Genomics, 14: 897-911 (1992)]^ffil^. ^ < O^j^MJgSK®/' ^ y 

jgt^) ^4*^6^{cMS'jbfco ^(Dmm. psEci37ii. m^m^M. ^tzi^mm^ 

(1) Licor mki/-^>^—^m\^kcmk^xm)^'m^mtf'^(Du>^^) — 

Y^y—^yx (Licor S^—'irv-tJ-— {Tuii^tWL^) (D-^-:iTJllzm-oXi^— 
^KfitM. Licor iy—^ >V-—X DNA JgSSS^J^^Ptff l^fz) . 

(2) AT2 h^>^^"\/>s£it^p*3^^<&fflV^fe Primer Island J: 

y >r>^[S. E. Devine and J. D. Boeke, Nucleic Acids Res., 22: 376 
5-3772, (1994)] (PE Biosystemstti^©^^;/ h v- jl7';1/{3 UfeA^'oT^ P 
— >^mmk. PE Biosystems ^McD DNA i^—^ >i^> ^mmx-r-:LTMzm. 
oTi>-'!^>i>>^•S^&L^ ABI PRISM 377 X mAi^Mmtj^mmLtc) 

(3) *^^A^fiEDNAr^>r V— :£Mt>fci$r-i'9=^:^d^S^^— ? 

5^^^ v-— r>;i— :^>^- (:t/;:^^A^J5)&DNAr^^T— ^^)i^l>PE Biosyste 
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ms nUcD DNA i/— >y >i^>^se^T-v- a.7';i/ttJeoTv— >!7•>i/>^S^&b^ • 
AB I PRI SM 377 DNA ^^le^'J ^Mif t ) 

Cti'^mim^l'D^^X. ATGpr t PSORT (3 J; S^if*5ctt>' GenBank SwissPro 
tiz>[^t-?> BLAST P^^fTo^bio PSEC137{i. mmJ^m. 

seMT' N-7feii(c ^> ^'±mmt^w^ cdna ^ d ->T"^ h^iaij^n 

^.^^tiS PSEC137MaKOT^ y^ie^|Jtz-:?V^T^5^>^ 
SaM(::^-rSffi|5M4fP*ff*fTo;feo #ilibfcPSEC137 cDNA(i. 571^»cDT 

MeM^^^.ll^D^^APSORT (Trends Biochem Sci. 1999 Jan;24(l):34- 
6.) PSEC137(i26a*®S/^^-:^;HH^J$WU T^y^545^» (T 

^y^27-57ma) ^mMmt-r^^mm^m-^^^ztt^'^m^ntzo block 

S library (Nucl. Acids Res. 27:226-228 (1999)) izMt^^m^^. eryth 
ropoietin (EPO)/ thrombopoeitin (TPO) MaM«®ig^J®TM-(BL00817)*sfSX 

nr-elsl^$nfe:li:/^pe>^ PSEcmseKiit h epo,tpo t^n^n-^mx- 

(Dm.ntt^^n-otc (SwlssProt Accession. li^n-^^n^ P01588, P40225) o 

PSEC137 g a K N 213 TPO rSf4»rM- ^^tf N 215 ^Stc^ L 

23.9%CDI^I-'I4^^U EP0193^^tz?*U-Ctt. 23.1%(7)^e|5lt4^^Nbfe (El 
1) o geW^MItT^^—^J'^—Xlc^^-rS BLAST ttf^twj:*?, megakaryocyte st 
ifflulating factor (Genbank Accession, V7Qm) tCD^mi^i^ff^^nrz (02 )o 
CM^nMXi±. PFAM thrombospondin type 1 domain t^m^^titz (03) o 
PSEC137 S e WiH^y±{;: {iBE#om e M^T^ -f -7^^ ^j: V^i^ 0 jg bia^j3?js?^:& 
b(T^ 47-127 i: 128-208). ^0mmt84% m-X$>^o 
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PSEC137 mi^'^cDm.M^m^^ ^ y -if > -7' hi^X-CF RT-PCR J; D H 
Iffbfwo PSEC137 StuI jtfe^»TM-(243bp)<&^t) mb. RTG DNA Labelling Bead 
s (dCTP) (T-^iy^'/^yT)l-^SyT^'i^yiry^^)^m^^X^^?-dCT?X'^^Jl^vy 
n — y^mWii^t^o b h 12ffii^®inRNA >?p':7'd >y h 7 ^ (Human 1 
2-Lane MTN Blot; ^ n — ^^t)Sffll^T^ ExpressHyb hybridization sol 
ution (^D — >7^>y^) ct^fCTs mM^(Dm^slzm\ /^^r'J^■^f— S/3> 
^tfVV M3t#cD^^-r high stringency ^{4^-erD--^^^5feVN^hL'feo 

Human MTC Panel ( ^ o->7^ >y ^ )>£fflV^T. RT-PCR CJ: 

hPSEClSTFOR : GCTTCTGCCTGCGTTCCATGCTGTCTG : 7 ) 

hPSEClSTREV : GGCACACAGCCTCGGACCAACCTCACT (IH^'J*-^ : 8 ) 

PCRcDfe(?!?>®W^^t4DNA4^'U;^^— tf i:bT AmpliTaq Gold (PErr^-T 

CD^!|?ilS{i200nM-e^ofeo S;i&tf--f 94°C lOmin®^. 4 0V-^^JV(D 

94°C 30sec, 55°C 30sec, 72''C 30sec T^o}^o 
El4t3y-1f>:rp^y h (a) *5 J; r>" RT-PCR cDJ^m (b) ^^xfo tf> 

h xm 3.okb <Dm^m<i^ifimmiz^\<^x^ih^tLtzo ^©-^-^ 
mffim^titzo ^<D^Mf^^mzmm\^x^<m^-^x^^^citx*). pseci37 

m^m.^ psEci37®as{i^^^fg]^s^x7^A{Cct D^Mf €.ci:^*RjtgT"fe 

■So «?"J;t«5^^:^;HE^j5&|^^bfePSEC137^|g5^(^i!^^^:tW \'^->>m^m^ 



wo 01/04312 



PCT/JPOO/04514 



24 

m.t bT^3KRltgT'^2)o pET-32a(Novagen)tCi^y3^;HS^iJ^I^^U^c PSEC137 

^—5' -ctccccgtgaagaagccgcggctc-3' (Ifi^J*^ : 9) t 5* -gcaagcttctagt 
actccttggcctcctgcaa-3' (iH^iJ#-^ : 10) >feffll>T PGR Z.(Om^^ 
Hindlll T'vi'fb^x EcoRV i: Hindlll 'ev^'fbb^ pET32a-N^ o— ^>^b;feo m 
^bfe^]^^^^— T-BL21(DE3)trA5^*&ff^KteJfeb. Isopropyl /?-D(-)-Thio 
galactopyranoside J: ^Mmm^n ^tzo ^mum^ 30''Cl3 UT^^^ 

|. «>;^bfco ^U'^ h S^±{::T^^Sm> 5inL ©rp^T— fe'PI* 
^J^^if^N'^^UTMSH^ftmrSB-PER (PIERCE){3^.«|b^o ^UlZXlO^m 

— T^-filt^ (ThioBond Resin: Invtrogen) (c^bfco >;^^{3T^^^(lmL res 
in)s rjf?^^^^^^^^ ^ b> ImM 2-Bercaptoethanol (2-ME)^W Tris buffer sali 
ne (pH 7A)lZX^r^Lrzo ^(D^s ^tL^tl SmL ® 5, 10, 50, 100,200, 500, 
1000 mM 2-^;i/*7*hx37y-;K2-ME)tCT^mU ^n^timnbtcim'^^ Sd 
S-PAGE*?J:t>'«!7^;^^>^0'y h(cT^*ffbfeo gfi^^-T S PSEC137 ife-^g^ 
M^. ±fB®^{^l3T^flilcSg^^i±. 50-200 mM 2-ME-evgm-r?.- htc J: D 
gP^)li$^*5pjtg-efeofe (05) o 

*:^Bil{3j:oT. ir^^®eMPSEC137 h^ti^:^- SjtiS^d^il^^n 
PSEC137{iTP0/EP0<i©T^y^i2^J^^tfSeMT-^So bfe*^*oTs C 
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1. Tia (a) ipi^ (f) CDU-rn5{piwiB«(D:^-U7^l/^^ Ko 

(b) M^m^: 2(c|3«l^nfcT^y^ia^iJ*^e,^cSSeM^::i-K-r5 

(c) lE^ij*-^ : 2izi^miz$m^ntzT ^ ^mmmz^i^x. i^b<tt 

{clBl^j&Me^t^gP^^^^ H^=i-H-rS^U7^^W::r^ Ho 

2. li^JlllziaacDJj^U^^l/:^^ HicJ;o-C:3- H^n^SSK^fcii^® 
gP^^T"^ Ho 

3. ia^m^ : 2lC*?ltSN*MiJ(D2 7:{pe)2 1 3 r ^ ^ ^^^d^^MlR^n 

■ST ^ y ^ia?«j^^tf> m^JS 2 {igamogp^^T-^ Ho 
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8 . li5t<iM 7 Cia^co:}^" ^ ^ 1/ K 6 ^ li^RXI 1 (3i3«2CO:^f U 7 ^ U 

9 . ii^Ji 7 chb^cd*- 'J ^ ^ 1/;*-^ k e> ^ -Ss is^ii i chb«®4^ u 7 ^ b 

X DNAo 

12. It^Jll 1 {3iB«®;^^{3j:oT^^^n^-i.^*JI2{CH3a®SaM® 

1 3 . m^m 1 2 HBa®jiifE^(c j;oT=i-h'^ni> m^m 2 {ciB«©s e k 

14. s»^JS2{3HB«(DSaMJ:^®S^«:J:©^^t3^i$-r5^b^i^*:^^U 
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( a ) m^m 2 (.zmm(om&n(D^^ii^^^M-r^mmtmmM. 2 iz$m(D 

1 6. gfAf<JI2{c:H3«!4®gaS®^i^itp'a$f^^n2.<to{3Mf'^^nfcl^t 

17. y >y ^T'j7 hftji^^fett h^>;^s^:t- lisfcii 1 6 {ZfB 

18. -^^y^-ti^^. si^lil 7{3HB«®#t hwmi&i^o 
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(a) PSEC137 213 aa vs. TPO 215 aa 23. 9J; identity; 

10 20 30 40 50 
psec 1 37 MRALRDRAGLLLCVLLLAALLEAALGLPVKKPRLRGPRPGS-LTRLAEV SASPDP 

tpo ilELTE LLLVVML LLTARLTLSSPAPPACDLRVLSKiIlRDSHVLHSRLSQCPEV 

10 20 30 40 50 

60 70 80 90 100 

psec 1 37 RPLKEEEEAPLLP RTHLQAEPHQH—GCWTVTEPAAMTPGNTTPPR— TPEVTP 

tpo HPLPTPVLLPAVDFSLGEWKTQMEETKAQD I LGAVtLlLEGVMAARGQLGPTCLSSLLGQ 
60 70 80 90 100 110 

110 120 130 140 150 160 

psec137 LRLELQKLPGLASTTLSTP-NPDTQASASPDPRPLREEEEARLLPRTHLQAELHQHGCWT 

t po LSGQVRLLLGALQSLLGtQLPPQGRTTAHKDPNAI FLSFQHLllRGk VRF llMLVGGSf 

120 130 140 150 160 170 

170 180 190 200 210 

psec 137 VTEPAALTPGNATPPRTQEVTPLLLELQKLPELVHATLSTPNPONQVTIK 

tpo LcVRRA-PPTTAifPSRTS ilviTLNELPNRTSGLilEtNFTASARTTG 

180 190 200 210 



(b) PSEC137 213 aa vs. EPO 193 aa 23. IX identity; 

10 20 30 40 50 

psec 137 MRALRDRAGLLLC VLLLAALLEAALGLPV-KKPRLRGPRPGSLTRLAEVSASPDPRP 

EPO M GVHECPAWLWLLLSLLSLPLGiLPVLGAP PRL I CDSRVLE RY 

10 20 30 40 

60 70 80 90 100 110 

psec 137 LKEEEEAPLLPRTHLQAEPHQHGCIIIITVTEPAAMTPGNTTPPRTPEVTPLRLELQKLPGLA 

EPO LLEAkEAENI--tTGCAE-HCSLNEN'ltVPD--TKVlilFYAWkRMEVGQQAVE^ 
50 60 70 80 90 

120 130 140 150 160 170 

psec 137 STTLSTPNPDTQASASPDP-RPLREEEEARLLPRTHLQAELHQHGCi—TVTEPAALTPG 

EPO LLSEAVLRGQALLVNSSQPiEPLQLHVDKAVSGLRSLTkLRALGAQKEAi SPPDA A 

100 110 120 130 140 ISO 

180 190 200 210 

psec 1 37 NATPPRTQEVTPLLLELQKLPELVHATLSTPNPDNQVT I -K 

EPO SAAPLRT I TADTFRKLFRVYSNfLrGKLKLYTGEACRTGDR 
160 170 180 190 
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Score = 135 (47.5 bits), Expect = 6. 5e-05, P = 6. 5e-05 
Identities = 57/210 (27X). Positives = 79/210 (37X) 

Query: 29 VKKPRLRGPRPGSLTRLAEVSASPDPRPLKEEEEAPLLPRTHLQAEPHQHGCWTVTEPAA 88 

+K+P P+ + LA + +P ++ AP P+ P + T EPA 

Sbjct: 717 LKEPAPTTPKKPAPKELAPTTTK-EPTSTTSDKPAPTTPKGTAPTTPKEPAPTTPKEPAP 775 

Query: 89 MTPGNTTPPRTPEVTPLRLELQKLPGLASTTLSTPNPDTQASASPDPRPLREEEEARLLP 148 

TP TP EP+ LATTPT SPP+EAP 
Sbjct: 776 TTPKGTAPTTLKEPAPTTPKKPAPKELAPTTTKGPTSTT SDKPAPTTPKETAPTTP 831 

Query: 149 RTHLQAELHQHGCWTVTEPAALTPGNATPPRTQEV-TPLLLELQKLPELVHATL— STPN 205 

+ T +PA TP PP T EV TP K P +H + STP 

Sbjct: 832 KEPAPT TPKKPAPTTP-ETPPPTTSEVSTPTTT KEPTT I HKSPOESTPE 879 



Query : 
Sbjct: 



206 PDNQVTIKVVEDPQAEVSIDLLAEPSNPPPQDT 238 

+ T K +E+ E + P+ P+ T 
880 LSAEPTPKALENSPKEPGVPTTKTPAATKPEMT 912 
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1113 

Report scores above: 17.00 
Scan window size: 1000 
Do coinpleinentary strand: no 
Fancy alignment output: yes 

[Printing multiple non-overlapping hits per sequence] 

44.35 (bits) f: 330 t: 370 Target: PSEC137 
Alignment to HMM consensus: 

tSPWsEWSPCSVTCGMGMRMRqRMCNmPfPMgGePCtgDvQEETEMCnMM 
+IS+«(SPCS C+ G ++R+R C CT + T+ C + 
PSEC137 330 KEiSPWSPCSGNCSTGKQQRTRPCG YGCTATE TRTC-DL 

dPC* 

+ C 

PSEC137 368 PSC 370 
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SEQUENCE LISTING 

<110> Helix Research Institute 

<120> Differentiation Growth Factor 

<130> H1-106PCT3 

<140> 
<141> 

<150> JP 1999-194179 
<151> 1999-07-08 

<150> US 60/159586 
<151> 1999-10-18 

<160> 10 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 2981 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (58). . (1770) 
<400> 1 

gactgggttc gcggccgcgt gcagaggtgc aggcagagca gcctcggaac cgagacg 57 



atg cgt gcg etc cgc gac cga gee ggg etc etc etc tgc gtg etg etg 105 
Met Arg Ala Leu Arg Asp Arg Ala Gly Leu Leu Leu Cys Val Leu Leu 
15 10 15 
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ctg gcg gcg ctg ctg gag gcg gcg eta ggg etc cee gtg aag aag cog 153 
Leu Ala Ala Leu Leu Glu Ala Ala Leu Gly Leu Pro Val Lys Lys Pro 
20 25 30 

egg etc cgc gga cea egg cct ggg age etc acg agg etc gca gag gte 201 
Arg Leu Arg Gly Pro Arg Pro Gly Ser Leu Thr Arg Leu Ala Glu Val 
35 40 45 

tea gee tec eea gat ect agg eet ctg aag gaa gag gag gag gca cea 249 
Ser Ala Ser Pro Asp Pro Arg Pro Leu Lys Glu Glu Glu Glu Ala Pro 
50 55 60 

ctg etc ccc aga acc cac ctg cag gca gag cea cae caa cat gga tgc 297 
Leu Leu Pro Arg Thr His Leu Gin Ala Glu Pro His Gin His Gly Cys 
65 70 75 80 

tgg act gtc act gag cea gca gee atg acc cea ggc aac acc acc cct 345 
Trp Thr Val Thr Glu Pro Ala Ala Met Thr Pro Gly Asn Thr Thr Pro 
85 90 95 

ccc agg acc cea gag gtt act ccg ttg egg ctg gag ctg cag aag ctg 393 
Pro Arg Thr Pro Glu Val Thr Pro Leu Arg Leu Glu Leu Gin Lys Leu 
100 105 110 

ccg gga ttg gee age aea ace ttg agt acc ect aac cct gat acc cag 441 
Pro Gly Leu Ala Ser Thr Thr Leu Ser Thr Pro Asn Pro Asp Thr Gin 
115 120 125 

get tea gee tec cea gat cct agg cct ctg agg gaa gag gag gag gca 489 
Ala Ser Ala Ser Pro Asp Pro Arg Pro Leu Arg Glu Glu Glu Glu Ala 
130 135 140 

cga ctg etc ccc aga acc cac ctg cag gca gag eta cac caa cat gga 537 
Arg Leu Leu Pro Arg Thr His Leu Gin Ala Glu Leu His Gin His Gly 
145 150 155 160 



tgt tgg act gtc act gag cea gca gee ctg acc cea ggg aat gcc acg 



585 
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Cys Trp Thr Val Thr Glu Pro Ala Ala Leu Thr Pro Gly Asn Ala Thr 
165 170 175 

cct ccc agg acc cag gag gtt act ccc ttg ctg ctg gag ctg cag aag 633 
Pro Pro Arg Thr Gin Glu Val Thr Pro Leu Leu Leu Glu Leu Gin Lys 
180 185 190 

ctg oca gaa ttg gtc cac gca acc ttg agt acc cct aac cct gat aac 681 
Leu Pro Glu Leu Val His Ala Thr Leu Ser Thr Pro Asn Pro Asp Asn 
195 200 205 

cag gtg acc ate aag gtg gtg gag gac ccc cag gcc gag gtg teg ata 729 
Gin Val Thr He Lys Val Val Glu Asp Pro Gin Ala Glu Val Ser He 
210 215 220 

gac ctg ttg get gag ccc age aat ccc ccg ccc cag gat acc ctt age 777 
Asp Leu Leu Ala Glu Pro Ser Asn Pro Pro Pro Gin Asp Thr Leu Ser 
225 230 235 240 

tgg ctg ccc gcc etc tgg ccc ttc etc tgg gga gac tac aaa gga gag 825 
Trp Leu Pro Ala Leu Trp Pro Phe Leu Trp Gly Asp Tyr Lys Gly Glu 
245 250 255 

gaa aaa gac agg gcc cca ggg gag aag ggg gag gaa aag gag gaa gac 873 
Glu Lys Asp Arg Ala Pro Gly Glu Lys Gly Glu Glu Lys Glu Glu Asp 
260 265 270 

gag gac tat cct tea gag gat ate gag ggt gag gat caa gag gae aaa 921 
Glu Asp Tyr Pro Ser Glu Asp He Glu Gly Glu Asp Gin Glu Asp Lys 
275 280 285 

gag gaa gat gag gaa gag cag gcg etc tgg ttc aat gga act aca gac 969 
Glu Glu Asp Glu Glu Glu Gin Ala Leu Trp Phe Asn Gly Thr Thr Asp 
290 295 300 

aac tgg gac cag ggc tgg ctg gee ccc ggg gat tgg gtc ttc aag gat 1017 
Asn Trp Asp Gin Gly Trp Leu Ala Pro Gly Asp Trp Val Phe Lys Asp 



wo 01/04312 



PCT/JPOO/04514 



4/12 

305 310 315 320 

tct gtc age tac gac tat gag cct cag aag gag tgg agt ccc tgg tct 1065 
Ser Val Ser Tyr Asp Tyr Glu Pro Gin Lys Glu Trp Ser Pro Trp Ser 
325 330 335 

ccc tgc agt ggg aac tgc age act ggc aag cag cag agg act egg ccc 1113 
Pro Cys Ser Gly Asn Cys Ser Thr Gly Lys Gin Gin Arg Thr Arg Pro 
340 345 350 

tgt ggc tat ggc tgc act gcc acc gag acc cgt acc tgt gac ctg ccc 1161 
Cys Gly Tyr Gly Cys Thr Ala Thr Glu Thr Arg Thr Cys Asp Leu Pro 
355 360 365 

tec tgt cct ggc act gag gac aag gac acc ttg ggc etc ccc agt gag 1209 
Ser Cys Pro Gly Thr Glu Asp Lys Asp Thr Leu Gly Leu Pro Ser Glu 
370 375 380 

gag tgg aag etc etg gcc egc aat get acg gac atg cat gat eaa gat 1257 
Glu Trp Lys Leu Leu Ala Arg Asn Ala Thr Asp Met His Asp Gin Asp 
385 390 395 400 

gtg gac age tgt gag aag tgg ctg aac tgc aag age gac tte eta ate 1305 
Val Asp Ser Cys Glu Lys Trp Leu Asn Cys Lys Ser Asp Phe Leu He 
405 410 415 

aag tat ctg age cag atg ctg egg gac ctg ccc age tgc ccg tgt gcc 1353 
Lys Tyr Leu Ser Gin Met Leu Arg Asp Leu Pro Ser Cys Pro Cys Ala 
420 425 430 

tac oca ctg gag gcc atg gac age cct gtg age eta cag gac gag cac 1401 
Tyr Pro Leu Glu Ala Met Asp Ser Pro Val Ser Leu Gin Asp Glu His 
435 440 445 

cag ggc cgc age ttc egg tgg agg gat gcc agt ggc cct egc gag egc 1449 
Gin Gly Arg Ser Phe Arg Trp Arg Asp Ala Ser Gly Pro Arg Glu Arg 
450 455 460 
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ctg gac ate tac cag ccc acg gcg cgc ttc tgc ctg cgt tec atg ctg 1497 

Leu Asp lie Tyr Gin Pro Thr Ala Arg Phe Cys Leu Arg Ser Met Leu 
465 470 475 480 

tet ggg gag age age aca etg gee gee cag cac tgc tgc tat gac gag 1545 
Ser Gly Glu Ser Ser Thr Leu Ala Ala Gin His Cys Cys Tyr Asp Glu 
485 490 495 

gac age egg ctg ctg acc cgt ggc aag ggc gcc ggc atg ccc aac etc 1593 
Asp Ser Arg Leu Leu Thr Arg Gly Lys Gly Ala Gly Met Pro Asn Leu 
500 505 510 

ate age acc gac ttc tea cct aag ctg cac ttc aag ttc gac acg acg 1641 
lie Ser Thr Asp Phe Ser Pro Lys Leu His Phe Lys Phe Asp Thr Thr 
515 520 525 

ccc tgg ate ctg tgc aag ggg gac tgg age cgc etc cac get gtg etc 1689 
Pro Trp lie Leu Cys Lys Gly Asp Trp Ser Arg Leu His Ala Val Leu 
530 535 540 

cct ccc aac aac ggc cga gee tgc acc gac aac ccc ctg gag gag gag 1737 
Pro Pro Asn Asn Gly Arg Ala Cys Thr Asp Asn Pro Leu Glu Glu Glu 
545 550 555 560 

tac eta gea cag ttg cag gag gee aag gag tac tagtgacggg gttgctgaac 1790 
Tyr Leu Ala Gin Leu Gin Glu Ala Lys Glu Tyr 
565 570 

agacactgca gggagagggc aggcggetgc tgctgttgea cgggagaaet ttectggtag 1850 

ggcectcacc cgcecctgcc cagacagggt gaggaaaggg etcccceagt gaggttggtc 1910 

egaggctgtg tgccetctgc cagegaccec gaagcagata tcteagtggg gttagtgaga 1970 

aggttgaagg gtatgtaggg eceagggtgg gtgtecctgg gageectgga aatgtgcata 2030 
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tgtgcatgtg tctgccgggg cctccctctg 
tctcctcctt gggagctggg ctcttctgcc 
ctccagaaaa atcccgattc ccgggatctg 
ccagcagagg aagggccact cttctcatgg 
agcccgggtg gccacccctc cttatctctg 
cctgccacga gccactgcac aggaggctat 
accaacttta gtcttgggct gcaagccagc 
gaatgggttg cccaattctg gtccctttcc 
tagggatgtg cagggctggg agttggcact 
cagtagccag gcttgggtgg gttcagcact 
taaaccagtt ctctgggagg ggaaaaaagc 
ggtgtaaatt ctcccagcag tgtcccatgt 
ctcagagttg ggaagagatg cacataatcg 
gcctccccat tcccctggct gcacttcctt 
caactgtctc tgttcacaag agccaccaaa 
tggccgccct gaagctctct gggctcctca 

<210> 2 

<211> 571 

<212> PRT 

<213> Homo sapiens 
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ctgcctgctg ggaccctggc cactcatttt 2090 
ctggctctgc acataagtgt tagccagcag 2150 
ccacgagtca ctcctactcc accctgatgg 2210 
gcacagccat cctttgccgg gggggcatcc 2270 
ggtggtgcac atgcccttct ttccccactc 2330 
ctgtagcccc aagctgcctt tctgttggac 2390 
ccagctgagg cgaagtggac tccaggcagg 2450 
tttgctcagc cccctctgtt ctgctgattg 2510 
ccccccgagt ggggaggtga cagcttgtca 2570 
agctcgggac ggtgtgtcac acgtctatag 2630 
cctgatttat tgcatttggg cagcttctgt 2690 
catgctgcca gcatcactga atgcactgaa 2750 
ctctcccggc acacctcatg cctcttccct 2810 
gccttctatg gggttgaaat gttgaagtct 2870 
agttagggga cttcagtcct agcccccaga 2930 
gcaataaagc actttatttt c 2981 
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<400> 2 

Met Arg Ala Leu Arg Asp Arg Ala Gly Leu Leu Leu Cys Val Leu Leu 
15 10 15 

Leu Ala Ala Leu Leu Glu Ala Ala Leu Gly Leu Pro Val Lys Lys Pro 
20 25 30 

Arg Leu Arg Gly Pro Arg Pro Gly Ser Leu Thr Arg Leu Ala Glu Val 
35 40 45 

Ser Ala Ser Pro Asp Pro Arg Pro Leu Lys Glu Glu Glu Glu Ala Pro 
50 55 60 

Leu Leu Pro Arg Thr His Leu Gin Ala Glu Pro His Gin His Gly Cys 
65 70 75 80 

Trp Thr Val Thr Glu Pro Ala Ala Met Thr Pro Gly Asn Thr Thr Pro 
85 90 95 

Pro Arg Thr Pro Glu Val Thr Pro Leu Arg Leu Glu Leu Gin Lys Leu 
100 105 110 

Pro Gly Leu Ala Ser Thr Thr Leu Ser Thr Pro Asn Pro Asp Thr Gin 
115 120 125 

Ala Ser Ala Ser Pro Asp Pro Arg Pro Leu Arg Glu Glu Glu Glu Ala 
130 135 140 

Arg Leu Leu Pro Arg Thr His Leu Gin Ala Glu Leu His Gin His Gly 
145 150 155 160 

Cys Trp Thr Val Thr Glu Pro Ala Ala Leu Thr Pro Gly Asn Ala Thr 
165 170 175 



Pro Pro Arg Thr Gin Glu Val Thr Pro Leu Leu Leu Glu Leu Gin Lys 
180 185 190 
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Leu Pro Glu Leu Val His Ala Thr Leu Ser Thr Pro Asn Pro Asp Asn 
195 200 205 

Gin Val Thr He Lys Val Val Glu Asp Pro Gin Ala Glu Val Ser He 
210 215 220 

Asp Leu Leu Ala Glu Pro Ser Asn Pro Pro Pro Gin Asp Thr Leu Ser 
225 230 235 240 

Trp Leu Pro Ala Leu Trp Pro Phe Leu Trp Gly Asp Tyr Lys Gly Glu 
245 250 255 

Glu Lys Asp Arg Ala Pro Gly Glu Lys Gly Glu Glu Lys Glu Glu Asp 
260 265 270 

Glu Asp Tyr Pro Ser Glu Asp He Glu Gly Glu Asp Gin Glu Asp Lys 
275 280 285 

Glu Glu Asp Glu Glu Glu Gin Ala Leu Trp Phe Asn Gly Thr Thr Asp 
290 295 300 

Asn Trp Asp Gin Gly Trp Leu Ala Pro Gly Asp Trp Val Phe Lys Asp 
305 310 315 320 

Ser Val Ser Tyr Asp Tyr Glu Pro Gin Lys Glu Trp Ser Pro Trp Ser 
325 330 335 

Pro Cys Ser Gly Asn Cys Ser Thr Gly Lys Gin Gin Arg Thr Arg Pro 
340 345 350 



Cys Gly Tyr Gly Cys Thr Ala Thr Glu Thr Arg Thr Cys Asp Leu Pro 
355 360 365 



Ser Cys Pro Gly Thr Glu Asp Lys Asp Thr Leu Gly Leu Pro Ser Glu 
370 375 380 
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Glu Trp Lys Leu Leu Ala Arg Asn Ala Thr Asp Met His Asp Gin Asp 
385 390 395 400 

Val Asp Ser Cys Glu Lys Trp Leu Asn Cys Lys Ser Asp Phe Leu lie 
405 410 415 

Lys Tyr Leu Ser Gin Met Leu Arg Asp Leu Pro Ser Cys Pro Cys Ala 
420 425 430 

Tyr Pro Leu Glu Ala Met Asp Ser Pro Val Ser Leu Gin Asp Glu His 
435 440 445 

Gin Gly Arg Ser Phe Arg Trp Arg Asp Ala Ser Gly Pro Arg Glu Arg 
450 455 460 

Leu Asp He Tyr Gin Pro Thr Ala Arg Phe Cys Leu Arg Ser Met Leu 
465 470 475 480 

Ser Gly Glu Ser Ser Thr Leu Ala Ala Gin His Cys Cys Tyr Asp Glu 
485 490 495 

Asp Ser Arg Leu Leu Thr Arg Gly Lys Gly Ala Gly Met Pro Asn Leu 
500 505 510 

He Ser Thr Asp Phe Ser Pro Lys Leu His Phe Lys Phe Asp Thr Thr 
515 520 525 

Pro Trp He Leu Cys Lys Gly Asp Trp Ser Arg Leu His Ala Val Leu 
530 535 540 

Pro Pro Asn Asn Gly Arg Ala Cys Thr Asp Asn Pro Leu Glu Glu Glu 
545 550 555 560 

Tyr Leu Ala Gin Leu Gin Glu Ala Lys Glu Tyr 
565 570 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Oligo-cap Linker 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 30 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence^Artif icially 
Synthesized Primer Sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 42 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 



<400> 5 

agcatcgagt cggccttgtt g 



21 
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<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

gcggctgaag acggcctatg t 21 

<210> 7 

<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

gcttctgcct gcgttccatg ctgtctg 27 



<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 
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<400> 8 

ggcacacagc ctcggaccaa cctcact 27 



<210> 9 
<2I1> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
Synthesized Primer Sequence 

<400> 9 

ctccccgtga agaagccgcg gctc 24 



<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 



<400> 10 

gcaagcttct agtactcctt ggcctcctgc aa 



32 
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